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Minute pulmonary meningothelial-like nodules (MPMNs) are incidentally found lesions in lung re- 
section specimens and autopsies. MPMNs have been associated with neoplastic and nonneo- 
plastic pulmonary conditions and occasionally with extrapulmonary diseases. We report a case 
of a female patient presenting with invasive lobular carcinoma of the breast and MPMNs, mas- 
querading as metastatic deposits. We describe the morphological, immunohistochemical and ul- 
trastructural features of MPMNs and emphasize the importance of their recognition for proper 
staging and treatment of patients. To our knowledge, this is the first case in the English literature 
describing this coexistence. 
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In this era in which clinical, radiological, and pathological 
tools have reached an advanced stage, the therapeutic regimen 
for breast cancer is not started until a complete "state of the art" 
staging is performed. Hence, the discovery of lung nodules in a 
patient with infiltrating carcinoma of the breast warrants a his- 
topathological diagnosis of the lung lesion, as possibilities other 
than metastases should be considered. One of the interesting 
though infrequent findings is minute pulmonary meningothe- 
lial-like nodules (MPMNs). Since their discovery by Korn et al. 1 
in I960, further awareness of this entity has been established. 
The pathologist receiving lung tissue for assessment, even in 
patients with neoplastic conditions, should consider MPMNs 
and perform the ancillary studies required to reach a proper di- 
agnosis and adequate treatment. 

CASE REPORT 

A 6 5 -year-old diabetic and hypertensive female patient was 
referred to our hospital for an open lung excisional biopsy for 



nodules in the right lower and middle lobes. The patient had a 
history of a recently recognized right breast mass. She had a pos- 
itive family history of breast cancer and a 30-year history of re- 
gular smoking. The patient had a firm, ill-defined, 2 -cm mass 
in the upper inner quadrant of her right breast on physical ex- 
amination. A trucut biopsy was taken from the breast mass and 
a diagnosis of infiltrating lobular carcinoma (ILC) was rendered. 

As part of the staging work-up, the patient underwent a thin- 
section computed tomography (CT) scan of the chest, abdomen, 
and pelvis. The chest-CT images showed two small ground-glass 
opacities; one in the middle lobe and the other in the lower lobe 
of the right lung (Fig. 1). The radiological findings were non- 
specific; thus, metastasis from a primary breast malignancy was 
suspected, and she was referred to our institution for further in- 
vestigation. The patient underwent a coil-localization excision 
of both right lung nodules under general anesthesia. 

Two lung wedge biopsies were obtained. Minute nodules (the 
largest measuring 0.4 cm) comprising nests of cells in a "zellbal- 
len"-like arrangement were seen microscopically in both speci- 
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mens. The nests were either centered around small veins or lo- 
cated within the pulmonary interstitium. These nests consisted 
of oval to epithelioid cells with a pale eosinophilic cytoplasm 
and indistinct cellular borders (Fig. 2A). Nuclei were round to 
oval, uniform, and centrally located. The nuclei showed a fine 
granular chromatin pattern, occasional nuclear pseudoinclusions 
and inconspicuous nucleoli (Fig. 2B). No mitotic figures were 
present. 

The outside slides of the breast trucut biopsy were reviewed. 
These sections showed linear arrangements and individual scat- 
tered cells invading the breast stroma and the peripheral adi- 
pose tissue. The cells were round to polyhedral with hyperchro- 




Fig. 1 . Computed tomography image showing a small nodule in the 
right lung (arrow). 



matic pleomorphic nuclei. The nuclei frequently acquired an 
eccentric position caused by intracytoplasmic mucin droplets 
(Fig. 3). 

Compared with the sections from the lung wedge biopsies, 
the histological features were distinctly different with promi- 
nent discohesiveness of the carcinoma cells, whereas the cells of 
the lung lesions attempted to form whorls with finely dispersed 
nuclear chromatin and no intracytoplasmic mucin deposition. 

In addition to hematoxylin and eosin slides, sections were cut 
and prepared for immunohistochemical analysis using Bench- 
mark, Ventana (Tucson, AZ, USA). The nesting cells showed 
strong cytoplasmic positivity to vimentin (ready to use, mouse 
monoclonal, Novocastra, Newcastle, UK), strong membranous 
positivity to E-cadherin (1 :25, mouse monoclonal, Novocas- 
tra), moderate membranous positivity to epithelial membrane 
antigen (EMA; ready to use, mouse monoclonal, Novocastra) 
(Fig. 4 A) and moderate to strong nuclear positivity to proges- 





Fig. 2. (A, B) Photomicrographs showing interstitial infiltration of the lung by polyhedral cells with oval nuclei and finely dispersed chromatin 
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Fig. 4. (A) Progesterone receptor (PR) immunohistochemical stain showing nuclear positivity in the minute lung nodules (PR; mouse mono- 
clonal, Novocastra). (B) Epithelial membrane antigen (EMA) immunohistochemical stain showing membranous reactivity in the minute lung 
nodules (EMA; mouse monoclonal, Novocastra). 




hospital. 



DISCUSSION 



Fig. 5. Electron photomicrograph showing interdigitating cells and 
desmosomes (x 2,500). 



terone receptor (PR; ready to use, mouse monoclonal, Novocas- 
tra) in approximately 80% of the cells (Fig. 4B). The cells were 
negative for neuroendocrine, vascular, melanocytic, and other 
epithelial markers. They were also negative for estrogen recep- 
tor, human epidermal growth factor receptor 2, and GCDFP15. 
The diagnosis of MPMNs was established, and no evidence of 
metastatic carcinoma was observed in either specimen. 

Tissue from the paraffin-embedded blocks was retrieved and 
reprocessed for electron microscopy. Ultrastructural features in- 
cluded interdigitating cellular junctions, desmosomes and scat- 
tered intracytoplasmic filaments (Fig. 5). 

The thoracoscopy procedure was complicated by a small pneu- 
mothorax, which was managed by inserting a right chest tube 
for 3 days. The patient was discharged on the day 4 postopera- 
tively to be followed up at the oncology clinic of the referring 



In I960, Korn et al l described minute, occasionally multiple 
tumors composed of nests of epithelioid cells related to anasto- 
mosing pulmonary venules. In view of the architectural pattern 
of the nests, the cytological similarity to carotid body tumors, 
and the relationship to vessels, these lesions were classified as 
"pulmonary chemodectomas." 1 Subsequently, they were found 
to lack the immunohistochemical and ultrastructural features of 
neuroendocrine cells and they rather resembled meningothelial 
cells. Accordingly, the term "pulmonary chemodectomas" was 
changed to "minute meningothelial-like nodules," which was 
proposed by Gaffey etal. 2 in 1988. 

MPMNs are often identified as incidental findings in histo- 
pathological lung sections or in high-resolution CT scans con- 
ducted for unrelated causes. They appear as small persistent at- 
tenuated ground-glass opacities radiologically. 3 Such findings 
are nonspecific and raise the probability of metastatic deposits 
particularly in patients with previously diagnosed primary tu- 
mors. 4 To our knowledge, our case is the first in the English lit- 
erature to describe the simultaneous occurrence of MPMNs in a 
patient with a primary breast lobular carcinoma masquerading 
as metastatic nodules. 

The microscopic features of our case were compatible with 
the classic description of MPMNs. They comprised small nests 
of cells arranged in a "zellballen" pattern around venules within 
the lung interstitium, although Mukhopadhyay et al. 3 showed 
that half of their studied cases lacked this relationship to ve- 
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miles or other small blood vessels. The cells were epithelioid 
with pale eosinohpilic cytoplasm. Nuclei were oval with finely 
granulated chromatin and small or absent nucleoli. The ultra- 
structural composition (complex interdigitating cell processes 
connected by desmosomes, occasional cytoplasmic filaments, 
and the absence of dense-core neurosecretory granules) and the 
immunohistochemical profile (immunoreactivity to vimentin, 
EMA, and PR) were consistent with previous findings. Nota- 
bly, the PR nuclear positivity emphasized the resemblance of 
MPMNs to arachnoid cells and a role for sex-steroid hormones 
in their development and growth. 6 

MPMNs are most frequent in the sixth decade and reveal a 
female predominance. 1 " 4 ' 6 " 12 These lesions are absent in fetuses, 
infants, and children, indicating that they do not represent con- 
genital rests. 3 Patients are usually asymptomatic, as MPMNs 
run a benign course of which surgical excision is curative. Niho 
et al. 10 analyzed the clonality of 1 1 MPMNs in two female pa- 
tients based on an X chromosome-linked polymorphic marker 
and reported that these lesions were nonclonal cell aggregations. 
Although the histogenesis of MPMNs is still uncertain, the re- 
sults of this genetic analysis suggest a reactive rather than a neo- 
plastic origin. 10 

The rate of detecting MPMNs varies depending on the source 
of the lung tissue examined. Detection ranges from 0.07% to 
4.9% in autopsy specimens, 1 ' 2 ' 7 ' 11 in comparison to 7% to 13.8% 
in surgically resected specimens. 9 ' 10 

MPMNs have been associated with a variety of conditions. 
The strongest association has been in patients with pulmonary 
thromboembolism and respiratory bronchiolitis-associated in- 
terstitial lung disease/desquamative interstitial pneumonia. 7 ' 11 
Additionally, associations with atypical adenomatous hyperpla- 
sia and congestive heart failure have been suggested. 1 ' 7 ' 9 Several 
studies have shown an association with neoplasia, particularly 
pulmonary adenocarcinoma, with MPMNs occurring in up to 
10% of patients. 8 " 10 The association of MPMNs with breast car- 
cinoma has never been described in the English literature. Inva- 
sive lobular carcinoma represents up to 14% of all invasive breast 
cancers 13 and is the second most common type of breast cancer 
(4.9%) in Saudi women according to the National Cancer Reg- 
istry Report, 2004. 14 The ILC classification includes: the classic, 
solid, alveolar, apocrine/histiocytoid, pleomorphic and tubulol- 
obular variants. 15 Cells of all subtypes are characteristically dis- 
cohesive and show variable degrees of nuclear pleomorphism 
and atypia, 15 in contrast to the cells of MPMNs. Furthermore, 
the histogenesis, immunohistochemical, and molecular make 
up of both lesions are on opposite ends of the spectrum. 

http://www.koreanjpathol.org 



Maintaining a high level of suspicion for this rare entity is 
important, particularly in association with other neoplasms. In 
our case, if the lung nodules were deemed metastatic deposits 
without pathological correlation, the patient would have been 
upstaged to T4 and treatment options would have been delayed 
or denied. 

The differential diagnosis of MPMNs includes metastatic 
carcinoma, pulmonary carcinoid tumors (or pulmonary tumor- 
lets for lesions < 5 mm), paraganglioma, pulmonary meningio- 
ma and rarely metastasis of a primary intracranial malignant 
meningioma. Although cells of MPMNs and pulmonary me- 
ningiomas are similar, primary lung meningiomas are clonal 
neoplastic lesions, which usually present as lung masses rather 
than minute nodules. Spinelli et al} 1 suggested that MPMNs 
may be the precursor lesions of primary pulmonary meningio- 
mas. However, the exact relationship between these entities is 
unknown. In addition to the microscopic morphology, immu- 
nohistochemical stains and a correlation with the clinical and 
the radiological findings are needed to establish a correct diag- 
nosis. 

In conclusion, we have reported the first case describing MP- 
MNs in the English literature, which were detected incidental- 
ly on a thin-section CT, in a patient with invasive lobular carci- 
noma of the breast. MPMNs should be suspected in lesions with 
a ground-glass appearance on CT scans. Pathological correlation 
is essential to stage the disease properly and provide the patients 
with the optimal treatment options, particularly for patients 
with known malignancies. 
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